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Fig. 4 

At REF1 nucleic acid and amino acid sequences 

Panel A 

Arabidopsls REF1 EST sequence (§EQ ID NO:l) 

Skibbe et al., AtALDHla 
Vasilou classification # ALDH2C4 

(EST done Gene bank ID # T43357) 1625 bp 

CCACGCGTCCGAGAGAGAGAGAGAGAATTACAMGAAAAATAAATGGAGAACGGCAAATGCAACGGAGC 
CAGGAGGGTGAAGTTAGCGGAGATCAA^ 

TCAGGGAAGA(XnTTGAGACGATAGACCCrAGGAACGGTGAAGTGATCGCAACAATAGCCGAAGGAGAC 
AMGAAGACGTTGACrrGGCCGTTAACGCTGCACGTTACGCCrTCGACCATGGTCCTTGGCCTCGCATGA 
CCGGCTTCGAGAGGGCAMGCrTATAMCAMTrCGCAGACTTMTAGAGGAAMCATTGMGMTTGGC 
TAAACTTGATGCGGTTGACGGTGGAAMTTGTTCCAATTGGGGAAATATC 

GGTC^TTTTCGATACAATGCGGGTGCAGCGGATAAAATCCACGGCGAGACTCTTAAAATGACGCGTCAAT 

QJTTGTTTGGATACACCCTCAAAGAACCMTTGGAGTGGTTGGTAATATCATCCCTTGGM 

(^TTATGlTrGCCACAAAGGTAGCTCCGGCTATGGCTGCTGGTTGCACCATGGTGGTCAAGCCAGCrGAa 

CAGACTTCACTCTCTGCTTTGTTCTATGCCCATCTCTCAAAAGAAGCGGGMTTCCT 

CATTGTMCTGGTTTTGGATCMCTGCTGGAGCTGCCATTGCCTCCCATATGGACGTAGACAMGTTAGT 

TTCACTGGGTCAACAGATGTTGGAAGGAAGATMTGCAAGCCGCAGCCGCAAGTMTCTCAAAAMGTTT 

CCCTTGMTTAGGCGGGAMTCGCCACrrCTCATATTCAACGACGCTGATATTGACAAAGCCGCCGATCT 

TGCGCTTCTCGGTTGCTTTTACMCAAGGGTGAMTTTGCGTGGCGAGCTCTCGTGT^i ITG1 iCAAGAA 

GGTATATACGATAAGGTTGTGGAGAAGTTAGTAGAGMGGCTAAAGATTGGACCGTTGGTGATCCT1TT 

GATTCC^CTGCTCGACMGGACCTCMGTGGATAAAAGACAGTTTGAGMGATTCTATCnTACATTGAGC 

ACGGTAAAAACGAAGGAGCGACCrrATTMCTGGAGGAAAAGCCATTGGAGACAAAGGATATTTCATCCA 

ACCAACTATATTCGCAGATGTCACTGAGGATATGMGATATACCAAGATGAAATCrTTGGACCAGTCATG 

TCACTGATGAMTTCAAGACGGTAGAGGMGGGATCAAATGCGCAAACAACACGAAATACGGTCTTGCAG 

CAGGAATACTAAGCCAAGACATAGACTTGATCMCACGGTITTCGAGGTCAATCAMGCTGGMTCATTTG 

GGTTAATTGCTACTrCGGGTTTGATCTTGACTGTCCrrATGGTG 

GAAAGTGGCATGGACGCTCTCGACMCTATCTACA^ 

TTGGATGTMTAAMTTGTCCATMCACATAGAAAAA^ 

AAAAAAAAAAAAAAA 
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Fig. 4, continued 



Panel B 

Arabidopsis REF1 open reading frame sequence (1506 bp) (SEQ ID NO:2) 
atggagaacggcaaatgcaacggagccacgacggtgaa 



cgragacttaatagaggaaaacattgaagaattggctaaacttgatgcggttgacggtggaaaattgtt 
attccggcxacagccggtottttcgatacaatgcgggtgcagoggataaa 
ttggatacaccctcaaagaaccaattggagtggttggtaatatcatcccttggaaW 
ctatggclgctggttgcaccatggtggtcaagccagctgaacagacttcact 



cacttctcatattcaacgacgc±gatattgacaaagccg<xgat^ 
gctctcgtgtgtttgttcaagaaggte^ 



gg1x±tgcagcaggaatactaagcc3agacatagacttgatoacacggtttc^ 

arttcgggtttgatcttgactgtccttatggtggctacaagatgagtggt^ 

aaaaaaatccgtcgttatgcctrtto 

t 

Panel C 

Arabidopsis REF1 protein sequence (501 amino acids) 

Skibbeetal.,AtALDHla 
Vasilou classification # ALDH2C4 

MENGKCNGATTVKLPHKFTKLR^ 
PWPRMTGFERAKUNKFADUEENI 

RQSLPGYTU<EPIGWGNnPWNFPSIMFATKVAPAMMGCT^ 

VTGFGSTAGAAIASHMDVDKVSFTGSTDVGRKIMQAAAASNLKKV 

CFYNKGBCVASSRVFVQEGIYDKWEKLVEKAKDWTVGDPFDSTARQGPQVDKRQFEK^ 

TllTGGKAIGDKGYRQPTIFADVTE 

^SRSIKAGnWVNCYFGTOLDCPYGGYKMSGNCKESGMDALDNYL^ 
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Fig. 5 

REF1 Homologs from Other Plants 



Arabidopsis REF1 Homolog Atlg23800 

Skibbe et al., ATALDH2b 
Vasilou dassificatlon # ALDH2B7 

(Gene bank ID AY113912) 1636 bp 

atggcatcaa gaagagtttc ttcgctgctc tctcgctctt taatgtcctc ctcacgttct 
atcttctete ttagaggcat gaacagagga gctcaaagat acagtaacct cgctgctgct 
gtcgaaaaca ctattactac accagtgaaa gttgaacaca cacagcttct aatcggtgga 
agattcgttg atgcagtgtc aggaaaaact ttccctactt tggatccaag aaatggagaa 
gtgattgctc aagtgtctga aggtgatgca gaagacgtga accgcgcggt tgcagctgca 
cgaaaggctt ttgatgaagg accatggcct aaaatgacag cttatgagag atcaaagata 
ctgtttcgtt tcgctgattt aatcgagaaa cataatgatg agattgctgc tcttgagact 
tgggataatg ggaaacetta tgaacaatct gctcaaattg aagtaccaat gcttgctagg 
gtgttccggt actatgctgg ttgggcagac aagatacatg gaatgacaat gccaggagat 
ggtccacacc atgtgcagac cttacatgag cctataggag tcgctggaca aatcatccca 
tggaacttcc ctcttctcat gctttcttgg aaacttggac cagctttagc ttgcggtaac 1 
accgttgttc tcaaaactgc tgagcaaact cctctatctg ctcttcttgt tgggaaacta 
cttcatgagg ctggacttcc tgatggagtt gtgaatatag tttctggatt tggggctact 
gctggtgcag ctatagctag tcacatggac gttgataagg ttgctttcac cgggtctact 
gatgttggga agattattct tgagttagct tcaaaaagca accttaaggc agtgactctt 
gagcttggag gaaagtcacc attcattgta tgtgaagatg ctgatgtgga tcaggcxgtt 
gagcttgcac attfccgcttt gttctttaac cagggacaat gttgttgtgc tggttcgcgt 
acatttgtac atgaaogtgt gtatgatgag tttgtagaga aagctaaagc tcgtgcactc 
aagcgaaatg ttggagatoc cttcaagtca ggcattgagc aaggtcccca ggtagactca 
gagcaattca acaaaatcct gaagtacatc aaacatggag ttgaggctgg agccacatta 
caagctggag gtgacaggct tggttccaag ggttactaca tteaacctac tgtcttctca 
gatgtgaaag atgacatgct catagcaaca gacgagattt tcgggccggt teaaaccata 
ctgaaattca aggatcttga tgaggtgatt gcaagggcca acaactcaag gtacggttta 
gctgctggag tgttcacaca gaatettgac acagcacacc ggctgatgcg agcactcaga 
gttgggactg tttggatcaa ctgttttgat gtacttgatg catcaattcc atttggaggg 
tataagatga gtggcattgg tagagagaaa ggtatctaca gtctcaacaa ttacttgcaa 
gtcaaggctg ttgttacttc cctcaagaac cctgcctggc tctaaaccat accaggtggt 
tacacttatt tctcga 



ALDH2b (ALDH2B7) 

Skibbe et al., ATALDH2b 
Vasilou dassificatlon # ALDH2B7 

(Gene Protein ID # AAG42016) . 
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MASRRVSSU^RSFMSSSRSIFSLRGMNRGAQRYSNLAMN^mTTPPVKYEKTQLlIGGRFVDAVS 

GKTFFTLDPRNGEVIAQVSEGDAEDVIvlRAVAMRKAroEGPWPKMTAYERSiaiJRFADLIEKHNDE 

IAALETWDNGKPYEQSAQIEVPMI^RVFRYYAGWADKIHGKTMPGDGPHHVQTl>IEPIGVAGQIIP 

WN FP LLM LSWKLG PALACG^fTWLKTAEQTPLS ALLVG KLLH EAG LP DGWNIVSG FGATAGAAIAS 

HMDVDKVAFTGSTDVGKni^l^KSNLKAVTLELGGKSPFW<^DADVDQA\^LAHFALFFNQGQC 

CCAGSRTFVHERNA'DEFVEKAKARALKRNVGDPFKSGIEQGPQVDSEQFNKILKYIKHGVEAGATLQ 

AGGDRLGSKGYYIQPTVFSDVKDDMLIATDEIFGPVQTILKFKDLDEVIARANNSRYGLMGVFTQNL 

DTAHRLMRALJWGTVWINCFDVLDASIPFGGYKMSGIGREKGIYSL^ 
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Fig. 5, continued 



Arabidopsis REF1 Homoiog Tair At3g48000 

Skibbe et al., AtALDH2a 
Vasiiou classification # ALDH2B4 

(Gene bank ID AF327426) 1854 bp 

agaggaggag aattcgaaga ataaaagata agaactttga cgttttgaag cttaaagctt gaaacttgtt tcatccatgg 

cggctcgtag agtgtcttct cttttatctc gatctttttc agcttcctct cccttactgt ttcgttctca agggagaaat 

tgttacaatg gagggatctt aaggagattt ggaacctctt ctgctgctgc tgaggaaatc ataaacccat ctgttcaagt 

ttctcacaca cagctcctca tcaatgggaa ctttgttgac tctgcttctg gtaagacgtt 

tccgactctt gatccgagga caggcgaagt cattgctcat gtagctgaag gcgatgctga 

agatatcaat cgagctgtga aagctgcaag gacggccttt gatgaaggac cttggcctaa 

aatgagtgct tatgaaaggt caagagtttt gttgaggttt gcagatttgg ttgagaaaca 

cagcgaagag ctcgcgtctc tagagacatg ggacaatggc aagccttacc aacaatcctt 

gaccgcagag attcccatgt ttgcaagatt gttccgttac tatgctggat gggcggataa 

gattcatgga ctaacaattc cagctgatgg aaactateaa gttcacacat tacatgaacc 

gataggtgta gctggacaga tcataccgtg gaattttcca cttttgatgt ttgcttggaa 

agttggtcct gctcttgctt gtggtaacac cattgtcctc aaaaccgctg agcaaacacc 

tctcacggct ttctatgctg gaaagctttt ccttgaagcg ggtcttcctc ctggtgttct 

gaatattgtt tcgggattcg gtgcaacagc aggtgctgcc ctcgcgagtc atatggatgt 

agacaagctt gcttttacag gatcgactga tacggggaaa gttatacttg gattggctgc 

taacagcaat cttaagcccg taactctgga acttggaggg aaatcaccgt tcatcgtatt 

cgaagatgct gatattgata aagctgtaga gcttgcacac tttgccctct tcttcaacca 

ggggcaatgt tgctgcgcgg ggtctcggac atttgttcat gagaaagtgt atgatgagtt 

tgttgagaaa tcaaaggcac gcgcattgaa acgtgttgtt ggtgatcctt toaggaaagg 

cattgaacag ggtcctcaga tcgatttgaa gcaatttgag aaagtgatga agtacataaa 

gtcaggtatc gaaagcaatg ctactcttga atgtggtggt gatcagattg gagacaaagg 

ttacttcatc caacctactg tcttctctaa tgttaaggat gacatgctta tcgctcaaga 

cgagattttc ggtccagtcc aatcgatctt gaagttcagt gatgtggatg aggtgataaa 

gagggcgaac gagacgaagt acgggctagc ggcaggggtt ttcacgaaga atctggacac 

ggcaaacagg gtttcaaggg ctttgaaagc tggtaccgta tgggttaact gcttcgacgt 

atttgatgca gccataccat ttggtggtta caagatgagt gggaatggga gagagaaagg 

catatacagt ctcaataatt acttgcagat caaggcagtc gtcactgctc taaataagcc 

tgcctggatc tgatctctgg agtgtggttt cagcatcata aatgctcaaa caaaagaaat 

agactctata aagttacaat agtaataatt aaggteatgg tttgtaattt gagtaacgga 

tfcgtgatact tetaataaat ttttcattgt tgtttattca aaaaaaaaaa aaaa 



ALDH2a (ALDH2B4) 

Skibbe etal., AtALDH2a 
Vasiiou classification # ALDH2B4 

(Gene bank Protein ID AF327426) 538 amino acids 

MMRRVSSLl^RSFSASSPLLFRSQGRNCY^ 
SASGKTPPTLDPRTGEVIAHVAEGDAEDINRAVKAARTAFDEG 
SEELASLETWDNGKPYQQSLTAEIPMFARLFRYYAGWADKIHGLT1PADGNYQ 
IPWNFPLLMFAWKYGPALACGNTTVUCTAEQTPLTAFYA 
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Fig. 5, continued 

SHMDVDKUKFTGSTDTGKVILGLAANS 

<XAGSRTFVHEKVYDEFVEKSIO\RAU<RWGDPFRKGIEQGPQIDLKQ^^ 

GGDQIGDKGYRQPTVFSNVKDDMLIAQDBFGPVQSILXFSDVDEVIKRANETKYGLAAGVFTKNLD 
TANRVSPJUJ<AGT\^NCFDVFDAAIPFGGYKMSGNGREKGIYSLNNYLQIKA\^ALNKPAM 
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Rice REF1 Homolog 

Skibbe et al., OsALDHla 
Vasilou classification # ALDH2C1 

(Rice Accession # AB037421) *1751 bp 

aacttccaat ttctctctcc acatctctct gtgtttcttt tatttctcct ctgctcgcgg 

61 cgatggcggc ggcgaacggc ggcgacagca aggggttcga ggtgccgaag ctggagatca 
121 agttcaccaa gctcttcatc aatggccgct tcgtcgacgc cgtctccggc aagacattcg 
181 aaacccgtga cccgcgcacc ggcgaggtca tcgccaagat cgccgaagga gacaaggccg 
241 acatcgacct cgccgtgaag gccgccaggg aggccttcga ccatggcccc tggccaagaa 
301 tgtccggctt tgcgagggga aggatcctgc acaagttcgc ggacctggtg gagcagcacg 
361 tggaggagct ggcggcgctg gacacggtgg acgccggcaa gctgttcgcg atggggaagc 
421 tcgtcgacat ccccggcggc gcgaacctgc tccggtacta cgccggcgcg gcggacaagg 
481 tgcacggcga gacgctcaag atggcgcggc catgccacgg gtacacgctc aaggagcccg 
541 tcggcgtcgt cggccacatc gtgccgtgga actaccccac caccatgttc ttcttcaagg 
601 ccagcccggc gctcgccgcc ggctgcacca tggtcgtcaa gcccgccgag cagacccccc 
661 tctccgcgct cttctacgcc cacctcgcca agcttgccgg cgtccccgac ggcgtgctca 
721 acgtcgtccc cggctfcggc cccaccgccg gcgccgctat ctcctcccac atggacattg 
781 acaaggtgag cttcaccggc tcgacggagg tcggccggct ggtgatggag gcggcggcga 
841 agagcaacct gaagcccgtc tcgctcgagc tgggtggcaa gtctccggtc atcgtgttcg 
901 acgacgccga cctcgacacg gccgtgaacc tggtccacat ggcctcctac accaacaagg 
961 gtgagatctg cgtcgccggc tcgcgaatct atgtccagga ggggatctac gatgcgttcg 
1021 tgaagaaggc gaccgagatg gccaagaaat cggtggtcgg agatccgttc aacccgcgag 
1081 ttcatcaagg ccctcagatt gacaaggagc aatacgagaa gatcctcaag tacatcgaca 
1141 tcggtaagcg cgaaggcgcg acgttggtca ccggagggaa gccctgcggc gaaaacgggt 
1201 actacatcga gcccaccatc ttcacggacg tcaaggaaga aatgtogatc gcgcaagagg 
1261 aaatcttcgg gccggtgatg gccctcatga aattcaagac ggttgaggag gcgatxxaga 
1321 aggcgaacag cacccggtac ggcctggctg ccggcatagt caccaagaac ategacgtcg 
1381 cgaacacggt ttcgcggteg atccgggcag gggcaatctg gatcaattgc tacctcggct 
1441 tcgaccccga cgtgccgttc ggggggtaca agatgagcgg cttcggcaag gacatgggca 
1501 tggacgccct tgagaagtac ctccacacca aggcggtggt cacccctctc tacaacaccc 
1561 cttggctatg atctgatgat gaacagcaca gaaagattaa ttacagtgga aaaaaataac 
1621 atttctatat atacagctga aaggttgggt tatatttgtg gttagttgat tgcttgtatc 
1681 aaatatcaat ttgtcggaat aaagacagta tatttcagtt aaaaaaaaaa aaaaaaaaaa 
1741 aaaaaaaaaa a 

Skibbe etal., OsALDHla 
Vasilou classification # ALDH2C1 

(Rice Gene Bank protein ID BAA96794) (cytosolic) (67% identity) 

maaanggdsk gfevpkleik ftklfingrf vdavsgktfe trdprtgevi akiaegdkad 

61 idlavkaare afdhgpwprm sgfergrilh kfadlveqhv eelaaidtvd agklfamgkl 
121 vdipgganll ryyagaadkv hgetlkmarp chgytlkepv gwghivpwn ypttmfffka 
181 spalaagctm wkpaeqtpl salfyahlak lagvpdgvln wpgfgptag aaisshmdid 
241 kvsftgstev grlvmeaaak snlkpvslel ggkspvivfd dadldtavnl vhmasytnkg 
301 eicvagsriy vqegiydafv kkatemakks wgdpfnprv hqgpqidkeq yekilkyidi 
361 gkregatlvt ggkpcgengy yieptiftdv keemsiaqee ifgpvmalmk fktveeaiqk 
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Fig. 5, continued 

421 anstiyglaa givtknidva ntvsrsirag aiwincylgf dpdvpfggyk msgfgkdmgm 
481 dalekylhtk awtplyntp wl 
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Rice Mitochondria! REF1 Homolog 

Skibbeetal., OsALDH2a 
Vasilou classification # ALDH2B5 

(GB # AB030939) 1855 bp " 

tgcagcttat catggcggca aggagggctg cttcctccct cctctctcgc ggcctcatcg 

61 cgaggccttc tgctgcctcc tccactggcg actccgctat ccttggagca ggctcagcac 
121 ggggcttctt gcctggatca cttcacagat tcagcgctgc accggccgcc gctgccaccg 
181 ccgcagccac tgaggagccg atccagccgc cggtggacgt gaagtacacc aagctcctca 
241 tcaatggcaa cttcgtcgat gcagcatctg ggaagacgtt cgcgacggtg gatccccgca 
301 ccggcgatgt cattgcccgc gtggccgagg gcgacgcgga ggacgtcaac cgcgccgtcg 
361 ccgccgcccg ccgggccttc gacgagggcc cgtggocgcg gatgaccgcc tacgagcggt 
421 gcagggtgtt gctgcggttc gcggacctga tcgagcagca cgccgatgag atcgcggcgc 
481 tggagacgtg ggacggcggg aagacgctgg agcagacgac ggggacggag gtgccgatgg 
541 tggcgcggta catgcggtac tacggcgggt gggcggacaa gatccacggc ctcgtcgtgc 
601 cggcggatgg gccacaccac gtgcaggtgc tacacgagcc catcggcgtg gccgggcaga 
661 tcatcccctg gaacttcccg ctgctcatgt tcgcctggaa ggtcggcccg gcgctcgcct 
721 gcggcaacgc cgtcgtgctc aagaccgccg agcagacgcc gctctccgcg ctcttcgtcg 
781 ccagcctgct ccacgaggct ggcctccccg acggcgttct caacgtcgtc tccggctttg 
841 gtccgaccgc cggcgccgct ctctccagcc acatgggtgt cgacaagctt gcattcaccg 
901 gttcgacggg cacgggcaag atcgtgcttg agctggccgc aaggagcaac cttaagccgg 
961 tgacgctgga gctcggaggc aaatcacctt tcatcgtcat ggatgacgcc gatgtcgacc 
1021 aggccgtcga gcttgcgcac cgcgcgctct tcttcaacca ggggcaatgc tgctgcgcgg 
1081 ggtcacgcac gttcgtgcac gagcgcgtct acgacgagtt cgtggagaag gccagggctc 
1141 gcgctctgca gcgtgtggtc ggcgacccat tcaggacagg cgtcgagcag gggcctcaga 
1201 tcgacggcga gcaattcaag aagatcttgc agtacgtoaa gtcgggcgtg gacagtggcg 
1261 ccacactcgt ggccggcggc gacagggcgg gcagcagggg gttctacatc cagccaaccg 
1321 tctttgcaga cgtcgaggac gaaatgaaga tcgcgcagga ggagatattc gggccggtgc 
1381 agtccatcct caagttcagc acggtggagg aggtggtgcg gagggcgaac gcgacgccat 
1441 acgggctggc ggcgggggtg ttcacccaga ggctggacgc ggcgaacacc ctggcgcggg 
1501 cattgagggt cgggacggtg tgggtgaaca cctacgacgt gttcgacgcg gccgtcccgt 
1561 tcggcggcta caagatgagc ggcgttggca gggagaaggg cgtctacagc ctccgcaact 
1621 acctccagac caaggccgtc gtcacgccca tcaaggacgc cgccbggttg tagctgtagt 
1681 aatcgatcct ttctctcctc catccccatc gccattgctg cgtgctatga ctgctatccc 
1741 gtgctcttcc atatcagttg tcacttgtca gcgtgatgtc tctgaacaac gccagagatt 
1801 gcgatgaata atggttaaat cgggcaatct tttgtacaaa a aaaa a aaaa aaaaa 



Skibbe et a!., OsALDH2a 
Vasiiou classification # ALDH2B5 

(GB#BAA96793) 553 amino acids 

maarraassl isrgliarps aasstgdsai Igagsargfl pgslhrfsaa paaaataaat 

61 eepiqppvdv kytkllingn fvdaasgktf atvdprtgdv iarvaegdae dvnravaaar 
121 rafdegpwpr mtayercrvl Irfadlieqh adelaaletw dggktleqtt gtevpmvary 
181 mryyggwadk ihglwpadg phhvqvlhep Igvagqilpw nfpllmfawk vgpalacgna 
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241 wiktaeqtp Isalfvasll heaglpdgvl nwsgfgpta gaalsshmgv dklaftgstg 
301 tgkivlelaa rsnlkpvtle Iggkspfivm ddadvdqave lahralffnq gqcccagsrt 
361 fvhervydef vekararalq rwgdpfrtg veqgpqidge qfkkilqyvk sgvdsgativ 
421 aggdragsrg f/iqptvfad vedemkiaqe eifgpvqsil kfstveewr ranatpygla 
481 agvftqrida antlaralrv gtvwvntydv fdaavpfggy kmsgvgrekg vyslmylqt 
541 kawtpikda awl 
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Rice Mitochondrial REF1 Homolog 

Skibbe et al., OsALDH2b 
Vasilou classification # ALDH2B1 

(GB # AB044537) 2115 bp (61% identity to REF1) 

CAAAGCAMGCCGCCATTACTGCTCCTCTTCCATTCX^CTGGGGACGTACGAGCT 

CTTCCATTCCATTACTGACCnTGGCTGCTGCGGCTGCAGTGCAGAGGGGGTTTGGTGGTGCGGT 

TGATTTGAGCAATAAATTCTCTAGGGGGGAGGGAGGTATCGGTCATGGCTGCCGCTGCTGCAAG 

GAGGGGCTCATCGCTGCTCTCTCGCTGCCTGCTGTCCAGGCCCGCCGCCGCCGCCTCGCCTGCT 

GTCCCCTCTGCGCTCCGCAGGGCAGATGGGACACAAGGATTGTTGCCGGGAATCCTTCAGAGGT 

TCAGCACTGCAGCAGTAGCAGAGGAGCCCATATCACCCCCAGTCCAAGTGAACTACACTCAGCTC 

CTCATTGATGGAAMTTCGTTGATTCAGCATCrGGCAAMCrrTCCCAACTCTGGACCCTCGTAC 

CGGGGAGCTGATTGCCCATGTGGCTGAAGGCGATGCGGAGGATATTAACCGTGCGGTTCATGCG 

GCCCGCAAGGCTTTCGATGAAGGGCCATGGCCAAAGATGACTGCCTATGAGAGATCCCGGATTC 

TGTTTGCGGrrTTGCTGACTTGATTGAGMGCACAACGATGAMTTGCTGCATTGGAGACATGGGA 

CAACGGCAAGCCGTATGCGCAAGCTGCCAACATTGAAGTGCCAATGGTGGCACGGCTGATGCGG 

TACTATGCTGGTTGGGCTGACAAGATCCATGGGCTTGTCGTGCCGGCTGACGGCCCACACCATG 

TACAGGTGCTGCACGAGCCCATTGGTGTCGCAGGTCAGATCATCCCATGGMCrrTTCCGCTTCTG 

ATGTTTGCGTGGAAAGTTGGCCCTGCTTTGGCriTGTGGAMC^CTGrrrGTGCTCAAGACGGCTG 

AGCAMCTCCTCTGTCTGCTCTATTTGCrTCTMGCTGTTGCATGAGGCrGGACTCCCAG 

ACGGTGTTGrrTMCGTGGTATCTGGTTTTGGACCTACTGCTGGTGCrGCTCriTGCTAGTCACATG 

GATGTCGATMGATTGCATTCACTGGATCGACCGATACTGGAAMGTCGTCCTrGAGrrTGGCTGC 

MGGAGCAACCn~MGTCAGTGACACTGGAGCTAGGAGGCAAGTCTCCTrTCATCATCATGGATG 

ATGCTGATGTTGACCATGCTGTTGAGCTTGCGCATnrTGCACTG I I CI 1 TAACCAGGGACAATGT 

TGCTGTGCTGGGTCTCGTACATTTGTGCATGAGCGTATCTATGATGAGTTCGTGGAGAAGGCCA 

AGGCTCGTGCTCTCAAGCGTGTGGTTGGTGATCCATTCAAGAATGGTGTTGAACAGGGCCCTCA 

GATTGATGACGAGCAATTCAACAAGATCTTGCGCTACATCAAGTATGGTGTTGACAGTGGAGCCA 

ACCTrGTGACrGGTGGCGACAGATTAGGTGACAMGGrrTACTAC^TCCAGCCAACAATTTTCrCG 

GATGTACAGGATMCATGAGGATTGCTCAAGAAGAGATATTTGGCCCTGTGCAGTCCATTCrGAA 

GTTCAATGATCTGAACGAGGTCATCAAGAGGGCAAATGCAAGCCAGTACGGGCTGGCTGCTGGG 

GTCTTCACCAACMCXrrGAACACGGCCAACACCCTGACCCGCGCGCTCAGGGrrCGGGACCGTGTG 

GGTGMCTGCTTCGACGTCTTCGACGCCGCGATCCCGTTCGGCGGATACAAGCAGAGCGGCATC 

GGGAGGGAGAAGGGCATCGACAGCCTGAAGAACTACCTGCAGGTCAAGGCCGTCGTCACGCCGA 

TCMGAAOSCCGCGTGGTTGTAAACACATAGATGTTTGGACATTTCAGAACTGGGGAAGAAATAG 

GTATAATCTTATGGACGGATGCGAAAATGGCGATAAATTATGGCGATAAGATTATGATGATGATG 

ATGAAGAAGAAGAAGAGGAGGAGGAAGAACAGCTGAAATAAGCTTGTCCTAGCATGGGGCrGGC 

ATTGTCrcrAATAAACCTTGTGGTTGGTGCTCATGTT ACTGATGGA 

GTATATTGTAGAAGCAGATTTATGTTCATTATGAAATATATATCGCI IGI I I GGGATAAAAAAAAA 
AAAAAAAAA 



Skibbe et al., OsALDH2b 
Vasilou classification # ALDH2B1 

GB # BAB19052 (65% identity) 

maaaaarrgs sllsrcilsr paaaaspavp salrradgtq gllpgilqrf staavaeepl 

61 sppvqvnytq llldgkfvds asgktfptld prtgeliahv aegdaedinr avhaarkafd 
121 egpwpkmtay ersrillrfa dliekhndei aaletwdngk pyaqaaniev pmvarlmryy 



WO 2004/101755 PCT/US2004/0 14489 

Fig, 5, continued 

181 agwadkihgl wpadgphhv qvlhepigva gqiipwnfpl Imfawkvgpa lacgntwlk 
241 taeqtplsal fiaskllheag Ipdgwnws gfgptagaal ashmdvdkia ftgstdtgkv 
301 vlelaarsnl ksvtlelggk spfiimddad vdhavelahf alffnqgqcc cagsrtfvhe 
361 riydefveka karalkrwg dpfkngveqg pqiddeqfhk ilryikygvd sganlvtggd 
421 rlgdkgyyiq ptifsdvqdn mriaqeeifg pvqsilkfnd Inevikrana sqyglaagvf 
481 tnnlntantl tralrvgtvw vncfdvfdaa ipfggykqsg igrekgidsl knylqvkaw 
541 tpiknaawl 



WO 2004/101755 PCT/US2004/014489 

Fig. 5, continued 

Maize Cytosolic REF1 Homolog 

Skibbe et al., RF2C 

Vasilou classification # ALDH2C2 

(GB# AF348413) (65% identity) 

GCGGCCGCTGCACCTCCTTTCCCACGACTCCCGA 
CGACTGCGMCGGGAGCAGCMGGGGTCGTTCGA^ 

GCTC^CATCGACGGCAAGTTCGTCGACGCCGTCTCCGGCMGACGTTCGAGACCCGGGACCCT 
CGCACCGGCGAGGTGATCGCCAGCATCGCGGAGGGAGGCMGGCCGACGTCGACCTCGCCGTCA 
AGGCCGCCCGGGAGGCCTTCGACAACGGGCCCTGGCCCAGGATGACGGGATACGAGCGTGGTC 
GGATCCTCCACAGGTTCGCGGACCTGATCGACGAGCACGTGGAGGAGCTGGCGGCGCTGGACAC 
GGTGGACGCCGGCMGCTGTTCGCCGTGGGCMGGCGCGGGACATCCCGGGCGCCG^ 
GCTGCGCTACTACGCCGGCGCCGCCGACMGGTGCACGGCGCGACGCTCMGATCGCGCAGCGG 
ATGCACGGGTACACGCTCAAGGAGCCCGTGGGCGTGGTGGGCCACATCGTGCCCTGGAACTACC 



CCCGCCGAGCAGACGCCGCTGTCCGCGCTCT^ 
CAGCCGGCGTGCTCAACGTCGTGCCGGGATTCGGGCCCACGGCCGGGGCCGCCGTCGCCGCCCA 

CATGGACGTCGACAAGGTCAGCTTCACCGGGTCCACGGAGGTCGGCCGCCTCGTCATGAGGGCC 

GCGGCCGAGAGCMCCTCAAGCCCGTGTCGCTCGAGCTGGGCGGCMGTCTCCCGTCATCGTCT 

TCGACGACGCCGACCTCGACATGGCCGTTMCCTCGTCAACTTCGCCACCTACACCMC^GGGC 

GAGATCTGTGTGGCCGGCACACGCATCTACGTGCAGGMGGGATCTACGACGAGTTCGTGAAGA 

AGGCCGCCGAGCTCGCCAGCAAGTCCGTGGTCGGAGACCCGTTCAACCCGAGTGTCAGCCAGGG 

CCCCCAGGTTGACMGGACCAGTACGAGMGGTCCTC^GGTACATrGACATCGGAAAGCG^ 

GGCGCCACGCTGGTCACCGGAGGGAAGCCCTGCGGCGACAATAAGGGCTACTACATCGAGCCCA 

CCATCTTCACGGACGTCMGGACGACATGACGATCGCACAGGATGAAATCTTTGGGCCGGTGAT 

GGCTCTCATGAAATTCAAGACCGTGGAGGAGGTGATCCAGAAAGCGAACAACACCCGGTACGGC 

CTGGCCGCCGGCATCGTGACCAAGAACATCGACGTCGCCAACACCGTGTCGCGGTCCATCCGCG 

CCGGCGCCATCTGGATCAACTGCTACTTCGCGTTCGACCCGGACGCGCCGTTCGGCGGGTACAA 

GATGAGCGGGTTrCGGCAAGGACATGGGCATGGACGCGCTCGACMGTACCTGCAGACCMGACC 

GTCGTCACTCCGCTGTACMCACTCCATGGCTCTGACCGACrGACCTCTCATCCTGTCCG^GM 

CAGTTCMCATCACAMCAAGMGAAACATGTCTTGTMGATACTCCTCCAAAGGATCGGGTGCC 

TGTAGCTGTACTCnTACACCTGCATGGATTGATGTCTTGATGATGTAGTGCAATGTAGCATTCAG 

AACAATAAAGACATGTTTCGGACTGC 



Skibbe etal., RF2C 

Vasilou classification # ALDH2C2 

GB # AAL99609 

MATANGSSKGSFEVPKVEVRFTKLRDGKFVDAVSGKTT^ 

VDLAVKMREAFDNGPWPRNTTGYERGWmRFADLIDEHVEEU^ALDT^DAGKIJAVGKARDIPGAA 

HLUIYYAGMDK^HGATLKMAQRMHGYT1KEPV<3WGHIVPWNYPTTM 
PAEOTPl^ALFYAHLAREAGVPAGVU^WPGFGPTAGMVMHMDVDKVSFTGSTEVGRLVMRAAA 

ESNLKPVSI^LGGKSPXm/FDDADLIJMAVNLVNFATYTTJKGEICVAGTRIWQEGIYDEF^ 
SKSWGDPWPSVSQGPQVDKDQYEKVU^YIDIGKREGATLWGGKPCGDNKGYYIEPTIFTDVKDD 
rvTTTAQDBrePVMAmKFKWEEVIQKAN^YGLAAGIVTKNIDVArnVS 
PDAPFGGYKMSGFGKDMGMDAlDKYLQTTOWrPLYMTPWL 
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Maize REF1 Homolog: cytosoHc FR2D 

Skibbe et al., RF2D 

Vasilou classification # ALDH2C3 

(GB # AF348415) (61% identity) 

gcccttcgac tggagcacga ggacactgac atggactgaa ggagtagaaa agagacgagt 

61 cgagtgaggg ggcagaggcc acaaaacaga gagtacccaa acgatcgatc tgtgcatctc 
121 cccgtccgtc ccgcaaccat ctaattcaga agcagacatc aatggcgagc aacggctgca 
181 acggcaacgg caacggcaac ggcaacggca aggcggctcc ggcgggtgtg gtggtaccgg 
241 agatcaagtt caccaagctc ttcatcaacg gcgagttcgt cgacgccgcc tccggcaaga 
301 cattcgatac cagggaccca cggaccggcg acgtgctggc ccacgtagca gaggcagaca 
361 aagctgatgt ggacctggcg gtgaagtccg cccgggacgc cttcgagcac ggcaagtggc 
421 cccgcatgtc aggctacgag cgcgggcgga tcatgagcaa gctggcggac ctggtggagc 
481 agcacacgga ggagctggcg gcgctggacg gtgcxgacgc cgggaagctg ctgctgctgg 
541 gcaagatcat cgacatcccc gcggccacgc agatgctgcg ctactacgcc ggcgccgccg 
601 acaagatcca cggcgacgtc ctgcgcgtct ccggcaggta ccagggctac acgctcaagg 
661 agcctatcgg cgtcgtgggc gtcatcatcc cctggaactt ccccaccatg atgttcttcc 
721 tcaaggtcag cccggcgctc gccgcgggct gcaccgtcgt cgtcaagccc gccgagcaga 
781 cgccgctttc cgcgctdac tacgcgcacc tcgcaaagat ggccggcgtc cccgacggag 
841 tgatcaacgt cgtccccggg ttcggcccca ccgccggcgc cgcgctcgcc tcccacatgg 
901 acgtcgacag cgtggccttc accggctcca cagaggtggg tcgcctcatc atggagtcgg 
961 ccgcgcggag caacctcaag acggtctcgc tggagctcgg cggcaagtcg ccgctcatca 
1021 tcttcgacga cgccgacgtc gacatggccg ttaacctgtc gaggcttgcc gtcttcttca 
1081 acaagggaga ggtttgcgtg gcgggatcgc gcgtgtacgt gcaggaaggg atctatgacg 
1141 agttcgtcaa gaaggccgtg gaggccgcgc ggagctggaa ggttggagac ccgttcgatg 
1201 tcaccagcaa catgggccct caggttgaca aggaccagtt tgagagggtc ctaaagtaca 
1261 ttgagcatgg caagagcgag ggagcgactc tgctcaccgg cggcaagcct gccgccgaca 
1321 aagggtacta cattgagccc accatctttg tcgatgtcac tgaggacatg aagatcgcgc 
1381 aggaagagat cttcggcccc gtcatgtccc tcatgaagtt caagacggtt gatgaggtga 
1441 tcgagaaggc caactgcacc aggtacgggc tcgccgccgg gatcgtgacc aagagcctgg 
1501 acgtcgccaa ccgggtgtcc cggtcggtgc gcgccggcac cgtgtgggtg aactgctact 
1561 tcgccttcga cccggacgcg cccttcggcg ggtacaagat gagcggcttc ggccgggacc 
1621 aggggctggc agccatggac aagtacctgc aggtcaagag cgtcatcacc gcgctcccgg 
1681 actcgccatg gtactgagtt gagccaggga ccgatggaac cccatcgatc tcttettgtg 
1741 cagtgtacat gcgtcatgcg tgcgtgctca cacagctggg ttgctgcttt gtgcttgtgt 
1801 tcgtctctgg tttgtggctc atgtgtgtta gtctgcaccc tatccttctg tacgtagctg 
1861 ccggacatgc aaatagtatg ttaagtacac catataaact cttgttttat aaattcaagt 
1921 ttagcttgga gccttcactc ccttcagcct tg 



Skibbe etal., RF2D 

Vasilou classification # ALDH2C3 

(AAL99611) 

'MASNGCNGNGNGNGNGKMPAGVWPQKFTKLJ^ 
KADVDLAVKSARDAFEHGKWPRMSGYERGRIMSKl^ 
MTQMLRYYAGMDKIHGDVLRVSGRYQGYTIX^ 
VKPAEQTPU>ALYYAHLAKMAGVPDGVI^ 
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Fig. 5, continued 

ARSNLKlVSLELGGKSPmroDADVDMAVNLSRIJ\VFFNKGEVCVAGSRVWQEGIYDEFVKKAV^ 
ARSWKVGDPFD\nSNMGPQVDKDQFERVU 

D MIOAQEEIFG P VM SLM KFKTVD EVIEKANCrRYGLAAGIVTKS LDVAN RVSRSVRAGTVWVN CYFA 
FDPDAPFGGYKMSGFGRDQGLAAMDKYLQVKSVUALPDSPWY 
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Maize REF1 Homolog: mitochondrial RF2A 

Maize mitochondrial RF2A 

Skibbe et al., RF2A 

Vasilou classification # ALDH2B1 

nucleotide (GB# U43082) (61% identity) 

CCCAAACCAAATCCAAGCGCAAGAGGGGGCAAAGCCGCAAAGGGGGAGGCACCAGGCACCGGCA 

GCCATTACTTACTGGTCCrCACrCCCACACCAACCAACCAACCTCCTCTGCCTGCCGCTTCTCCTG 

CTGCGGGCGGGCACTGCTGCAAGTACTAGAGGAGGACATCCGCTTCCATTACTGCGCCTGCGGA 

GGATCGGAGGAACCAGTAGCGGAGGCTTCGATTTTCGGCGGGCGCAATAAATTTCCCGCATGGC 

TCGGAGGGCCGCGTCCTCGCTCGTCTCCCGCTGCCTCCTGGCGAGGGCCCCTGCCGGCGCGCCG 

CCCGCTGCCCCCTCTGCGCCGCGCAGGACAGTGCCrGCAGATGGGATGCACAGGCrGTTGCCAG 

GTGTCCTTCAGAGGTTCAGCACTGCAGCAGCAGTAGAGGAGCCCATCACGCX^CAGTCCATGT 

GAACTACACAAAGCTCCTCATTAATGGGAAC I I lb 1 1 GATTCCGCATCCGGCAAGACCTTCCCAA 

CTCTGGACCCTCGTACAGGGGAGGTGATTGCTCATGTGGCTGAGGGTGACGCAGAGGACATTAA 

CCGTGCAGT AGCTGCGGCTCGCAAGGC 1 1 I I GATGAAGGGCCATGGCCGAAGATGACTGCCTAT 

GAGAGGTCCCGTATCCTACTGCGGTTTGCTGATTTGATAGAGAAGCACAATGACGAGCTTGCTGC 

TTTGGAGACATGGGACAACGGGAAGCCATATGAGCAAGCAGCCCAGATTGAAGTACCCATGGTG 

GCCCGTCTTATGCGTTACTATGCTGGTTGGGCTGATAAGATCCATGGGCTCATTGTGCCGGCTG 

ATGGCCCACACCATGTACAGATCTTGCATGAGCCAATTGGTGTTGCAGGTCAGATCATCCCATGG 

MCTTTCCTCTrCTGATGTATGCCTGGAAAGTTGGCCCTGCTTTGGCATGTGGAAATACTCTCGT 

GCTCAAGACTGCTGAACAMCCCCTCTATCGGCrTTGTATATCTCCAMTTGTTGCATGAGGCTG 

GACTACCTGAGGGTGTTGTGAATGTCGTTTCTGG 1 1 1 1 GGCCCTACTGCTGGTGCTGCTCTTGCT 

AGTCACATGGATGTTGATAAGATCGCATTTACTGGATCTACCGATACTGGAAAAATTATTCTCGA 

GTITGGCTGCAAAGAGCAACCTTMGACAGTGACACrGGAGTTAGGAGGCAAGTCCCCrrTTCATCA 

TAATGGACGATGCTGATGTTGACCATGCrGTTGAGCTTGCGCACrrTGCGCTGTrCTTTAACCAG 

GGAC^TGCTGCTGCGCTGGATCTCGCACGTTTGTACATGAGCGTGTTTATGATGAGTTTGTGG 

AGAAGGCCAAGGCTCGTGCATTGMGCGCGTCGTTGGTGATCCGTTCAGGAAAGGTGTTGAACA 

GGGCCCGCAGATTGAOjACGAGCAATTCAACMGATCTTGCGCTACATTAGGTATGGTGTTGAC 

GGTGGAGCTACCCTTGTGACGGCTGGTGATAGGrrrGGGTGACMGGGTTTCTACATCCAGCCAA 

CGATTTTCTCAGATGTCX^GGACGGCATGMGATTGCTCAGGAGGAGATATTTGGGCCTGTGCA 

GTCGATCXTCAAGTTCAMGACO'CAATGAGGTTATCAAGAGGGCAAACGCGAGCCAGTATGGAT 

TGGCCGCCGGCGTGTTCACCAACAGCCTGGACACGGCCAACACCCTGACGCGCGCGCTCAGGGC 

CGGGACCGTCTGGGTGMCTGCTTCGACGTCTTCGATGCTGCGATTCCGTTTGGTGGGTACAAG 

ATGAGCGGCATCGGGAGGGAGAAGGGCGTTGACAGCCTGAAGAACTACCTGCAGGTGAAGGCG 

GTCGTCACCCCAATCAAGMCGCCGCGTGGTTGTAGACGCrGCAAGTGTGGCCTTGTGCACGAG 

AACCACGTATATTCATTTCCTGGTCACATCCCCGAACAATGTGAAGGCGTTAATCAGATAGATGA 

CGATGAAGAAGAACAACTATMTMGATTTGCCCTAGCCrGGGTTCTCAGTTATCTCTAATAAGT 

TTTATGGTTGGTGCCTATATATTGTGCAATTTGGTTGCTCCC 1 11IAIIIIGIIICIIII IGATAA 

GACTGTTCTAGCTXACGGATATGCAGAGTTCATTATGAAAATGCATTTGTTAGTGTCTTTGATGGT 

TAA 



Skibbe et al., RF2A ( 
Vasilou classification # ALDH2B1 

protein: (GB # AAC49371) 

MARRMSSLVSRCLU\RAPAGAPPMPSAPRRTVPADGMHRLLPGVLQRFSTAAAVEEPITPSVHVN 
YTKLQNGNFVDSASGKTFPTLDPRTGEVIAHVAEGDAEDINRAVAAARKAFD 
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Fig. 5, continued 

EGPWPK^AYERSRILLRFADIJEKHNDELMLFrWD 

IHGLIVPADGPHHVQimEPIGVAGQnPWNFPLmYAWKVGPAlACGNTLVUaAEQTPLSALYISK 

LLHEAGLPEGVArtMWSGFGPTAGAALASHMDVDKIAFTGSTDTGKI 

IUEIJVAKSNLKTVTlELGGKSPFnMDDADVDHAVELAHFALF^ 

RVYDEFVEKAKARALKRWGDPFRKGVEQGPQIDDEQFNKILRYIRYGVDGGATLVTGGDRLGDKG 

FYIQPTTFSDVQDGMKIAQEBrePVQSILKFKDlJ^EVIKP^NASQYGU^GVF 

TNSU3TAMT1TRALRAGTVWVNCFDWDAAIPFGGYKMSGIGREKGV 

WL 



Zjo 



/3f> 
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Maize REF1 Homolog: mitochondrial RF2B 

Skibbe et al., RF2B 

Vasilou classification # ALDH2B6 

nucleotide (GB# AF348417 ) (59% identity) 

AAGGCCATCGCTCTCCTAGCCTCGGAGACTTGCCTTTGCATACACATCCCCCCGGAGGGCGGTGG 

CCGGAGCTGACCCCTGATCGGACGCGCTTAGCGCCTGAGGGCATGGCrGCAACCGTGAGGAGGG 

CTGCTTCCTCCGTCXrrCTCrCGCrrrCCrCCTCACAAAGCCTTCGCCrrCGCCTGCTTCrGCCGCCG 

GCAATAATTCCGCTCTCCrCGGATCAGGGGCTGCTGCrCTTCACAGGTTCAGCACCGCACCGGCA 

TCCGCGGCCGCGGCCGCAGAGGAGCCGATCCAGCCCGCGGTGGAGGTGAAGCACACCCAGCTCC 

TCATCMTGGCAACTTCGTCGACGCTGCTTCTGGGAAGACGTTCCCGACGCTGGACCCGCGCACC 

GGCGAGGTCATCGCGCGCGTCGCCGAGGGCGACAGCGAGGACATCGACCGCGCCGTGGCCGCC 

GCCCGCAGGGCCTTCGACGAGGGCCCGTGGCCGAGGATGACCGCCTACGATCGGTGCCGCGTGC 

TGCTGCGCTTCGCGGACCTGATCGAGCGGCACGCGGAGGAGGTCGCGGCGCTGGAGACGTGGG 

ACAACGGCAAGACGCTGGCGCAGGCGGCGGGGGCCGAGGTGCCCATGGTGGCGCGGTGCGTCC 

GGTACTACGCCGGCTGGGCGGACAAGATCCACGGCCTGGTGGCGCCGGCCGACGGCGCGCACCA 

CGTGCAGGTGCTGCACGAGCCGGTCGGCGTGGCCGGCCAGATCATCCCCrGGAACTTCCCGCTG 

CTCATGTTCGCXrrGGAAGGTCGGCCCGGCGCrCGCCTGCGGCMCACCOTCGTCCrCAAGACCG 

CCGAGCAGACGCCGCTCTCCGCGCTCTACGTGGCCAACCrCCTCCACGAGGCTGGGCrCCCCGA 

GGGTGTTCTGAACGTGGTGTCCGGCTTCGGCCCGACGGCCGGCGCAGCGCTCTCCAGCCACATG 

GGTGTCGACAAGCTTGCGTTCACGGGATCGACGGGCACGGGGCAGATCGTGCTCGAGCTGGCG 

GCGAGGAGCAACCTTMGCCGGTGACGCTGGAGCTCGGTGGCAAGTCCCXTTTCATCGTCATGG 

ACGACGCCGACGTCGACCAGGCCGTCGAGCTCGCGCACCAGGCGGTCTTCTTCAACCAGGGCCA 

ATGCTGCTGCGCCGGGTCGCGGACGTTCGTGCACGAGCGCGTGTACGACGAGTTCGTGGAGAAG 

TCCAAGGCCCGCGCCCTGMGCGCGTCGTCGGCGACCCCTTCAGGGACGGGGTGGAACAGGGGC 

CTCAGATCGACGGOGAGCAATTOVACMGATCTTGCGGTACGTOCAGTCOGGCGrrCGACAGCGG 

TGCCACCCTCGTCGCCGGCGGCGACAGGGTAGGCGACAGGGGCTTCTACATACAGCCGACGGTG 

TTTGCCGACGCCAAGGACGAAATGAAGATCGCTCGGGAGGAGATATTCGGGCCGGTGCAAACCA 

TTCTCAAGTTCAGCGGCGTGGAGGAGGTGATCCGGCGCGCGAACGCGACGCCCTACGGGCrGGC 

GGCGGGGGTGTTCACGCGGAGCCTGGACGCGGCCAACACCCTGTCGCGGGCGCTGCGGGCGGG 

CACCGTGTGGGTTGAACTGCTACGACGrrGrrTCGACGCCACCATCCCXjrrTCGGCGGCTACAAGATG 

AGCGGCGTCGGGCGGGAGAAGGGCATCTACGCCCTCCGCAACTACCTCCAGACAAAGGCCGTCG 

TC^G^CCCATCAAGAAC(XCGCATGGCrOTAMTCACATCCTCCOTCCTTGCCCGCACGGCGCTG 

CGCCGGTTCTCGGAGMCGTGACGAATAAMCAMCGGrTTTGGTTAAAAAGACAAGGACGACGG 

AAAAAAAAAAAAAAAAAAAAAAAA 



Skibbe et al., RF2B 

Vasilou classification # ALDH2B6 

protein (GB # AAL99613) 

MAATVRRAASSVLSRFaTKPSPSPASAAGNNSALLGSGAAALHRFSTAPASAAAAAEEP 

IQPAVEVKHTQLUNGNFVDAASGKTPPTUDPRTGEV]^ 

MTAYDRCRVLU^ADUERHAEEVMLETWDNGIOIAQ^ 

PADGAHHVQVmEPVGVAGQ^PWNFTLlMFAWIO/GPALACG^mA/U<TAEQTPLSALYVANLLHE 
AGLPEGVU4WSGFGPTAGAALSSHMGVDKLAFTGSTOTGQIVLEUWISNU<PVTLELGGKSPFIVM 




WO 2004/101755 PCT/US2004/014489 

Fig. 5, continued 

DDADVDQAVEU\HQAVFFNQGQCCCAGSRTFVHERVYDEFVEKSKARALKRWGDPFRDGVEQGP 
OIDGEOFNiaiJ^WQSGVDSGATLVAGGDRVGDRGFYIQPTVFADAKDEMKIAREEIFGPVQTILKF 
SGVEE^RRANATPYGLAAGVFTT^LDMWTISRALRAGTVWVNC^ 
KGIYALRNYLQTKAWTPIKNPAWL 
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Tobacco REF1 Homolog: mitochondrial ALDH 

Skibbe et al., TobAIDH2a 
Vasilou classification # ALDH2B2 

(GB # Y09876) 

1 ggttcttcaa ttcattacag tgagaaactt tcatttgctc tactgttcat attaatggcg 
61 gctcgtgtgt ttacctctcg tctctctcgc tctttgacat cctcttctca tctgctctca 
121 agaggtttga tcattgtgga taagcaaaaa tcccatctgg gcagaatagc tgcttatcaa 
181 tacagcacgg cggctgctat tgaggaaccg atcaaaccag ctgtcaatgt ggaacatact 
241 aaacttttta tcaatggcca atttgttgat gctgcatcag gaaaaacatt ccctaccctt 
301 gaccccagga caggggaggt aattgcacat gttgctgaag gtgatgcaga agatattaat 
361 cgggcagtag ctgctgctcg taaggctttt gacgaaggac catggcctaa aatgaatgct 
421 tatgaaaggt caaagatatt cgtacgcctt gctgatctga ttgaaaaaca taacgatcaa 
481 attgcaacgc tcgagacttg ggatactggg aagccgtatg aacaggctgc taagattgaa 
541 gtaccaatgg ttgtacgtct actccgttat tatgctggct gggcagataa aatteatggt 
601 atgactattc ctgcagatgg accatatcat gttcagacat tgcacgaacc aattggggtt 
661 gctggtcaga ttatcccatg gaactttcct cttctcatgt tttcttggaa gattggacct 
721 gctttagctt gtgggaacac tgtcgtgcta aagacagctg agcagacacc attatctgca 
781 ttctacgtag cacatctgtt acaggaggct gggctgcctg aaggtgtttt gaacatcatt 
841 tctggtttfcg gtccaacagc tggtgctcct ctttgtagtc atatggatgt cgataagctt 
901 gcttttactg gatcgacaga tacaggaaaa gctatacttt cact ggctg c taagagcaat 
961 cttaagccgg tgactttgga acttggaggg aaatcccctt ttattgtttg tgaggatgct 
1021 gatattgata cggccgttga acaagctcac tttgctctct tctttaatca ggggcaatgt 
1081 tgctgtgctg gatctcggac ttttgttcac gagaaagttt atgatgaatt tcttgagaag 
1141 gcaaaggcac gtgccttgaa acgaacagtt ggtgatccgt ttaaatcagg cactgagcag 
.1201 ggtcctcaga ttgattcaaa acagttbgat aagatcatga attacattag atctggtatc 
1261 gatagtggag caactcttga aactggaggt gagcgacttg gtgaacgggg atactatatt 
1321 aagcccacag ttttctctaa cgttaaggac gatatgctga ttgcacaaga tgaaatattt 
1381 ggtccagtgc agtccatatt aaaatttaag gatgttgatg atgtgatacg gagagctaat 
1441 aacagtcggt atggtctagc tgctggagta tttacacaga acattgacac tgcaaacaca 
1501 ttgacacgag ccttgagagt tggaacggta tgggttaatt gctttgatac cttcgatgct 
1561 acaatteett ttggtgggta taaaatgagt ggacacggaa gagaaaaggg agaatacagt 
1621 ctcaagaatt acttgcaagt aaaggcagtt gtgacoccat tgaagaatcc tgcatggtta 
1681 taaacatgat cctcctcagc aatttttaca aataaaacta tatcaagttg ctttatttta 
1741 tgatgctgat gacgattaag tgttggtttt ctttaaaact tgctactata agcaaactgc 
1801 aattaatttt aacaggcagc agggtttatt gaaagctgcc aaattgccaa atttgccatc 
1861 ctttccatac ccttttttta agattagtct tcttgttttt tctactcctc tgcaaggagt 
1921 tgttctcttt ttaaattttt attgctcaaa atatgctgcc tccgaatagt ttgggagtga 
1981 ggcatgattg ttggttgtat tcatttgttt aaaatataaa gactagaaca aaaagaaaca 
2041 ctaaggaatt ctatgtttac tattatgttt t 



maarvftsri srsltssshl Isrgliivdk qkshlgriaa yqystaaaie epikpavnve 

61 htklfingqf vdaasgktfp tldprtgevi ahvaegdaed inravaaark afdegpwpkm 
121 nayerskifv rladliekhn dqiatletwd tgkpyeqaak ievpmwrll ryyagwadW 
181 hgmtipadgp yhvqtlhepi gvagqiipwn fpllmfswki gpalacgntv vlktaeqtpl 
241 safyvahllq eaglpegvln iisgfgptag aplcshmdvd klaftgstdt gkailslaak 
301 snlkpvOel ggkspfivce dadldtaveq ahfalffnqg qcccagsrtf vhekvydefl 
361 ekakaralkr tvgdpfksgt eqgpqidskq fdkimnyirs gidsgatiet ggerlgergy 
421 ylkptvfenv kddmliaqde ifgpvqsilk fkdvddvirr annsryglaa gvftqnldta 
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Fig. 5, continued 

481 ntitralrvg tvwvncfdtf datipfggyk msghgrekge yslknylqvk awtplknpa 
541 wl 
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Barley FER1 Homolog: cytosolic ALDH2 

(tentative consensus sequences from several partial EST 
sequences - from TIGR) 

TTCGGCACXjAGGAACACAACCTCCTTCCCCT 

ACGGGCGACGTCGATGGCGGCAGCGMCGGCGGCCAGGGGTTTGAGGTGCCGGAACTGGACAT 

C7\AGTTCACX^AGCrCTTCATCMTGG(XAGTTCGTCGACGCAGCTTCAGGCAAGACGTTCGAGA 

CCCGGGACCCACGCACCGGCGAGGTGATCGCCAGGATCGCCGAGGGAGACAAGGCCGACATCGA 

CCTCGCCGTGAAGGCCGCCCGCGACGCCTTCGACAACGGCCCCTGGCCCAGAATGCCCGGCrGC 

GCAAGGGCAAGGATCCTGCACAAGTTCGCCGACCTGGTCGACCAGCACGTGGAGGAGCrGGCGG 

CGCTGGACACGGTGGACGCCGGCAAGCTGTTCCAGATGGGCAAGCTGGTGGACATCCCCGGAGG 

CGCCAACCTGCTCCGGTACTACGCCGGTGCC 

GCCGACAAGATCCACGGCGAGACGCTCAAGATGGCGCGGCCGCTGCAC 

GGGTACACGCTCAAGGAGCCCGTCGGCGTCGTGGGCCACATCGTGCCC 

TGGAACTACCCCACCACCATGTTCTTCTTCAAGGTCAGCCCCGCGCTCG 

CCGCCGGGTGCACCATGGTCGTCAAGCCGGCCGAGCAGACGCCCCTCT 

CCGCGCTCTTCTACGCTCACCTCGCCAAGGAGGCCGGGATCCCCGACG 

GCGTCCTCAACGTCGTGCCCGGCTTTGGCCCGACGGCCGGTGCGGCCAT 

GGCTTCTCACATGGACATCGACAAGATCAGCTTCACGGGATCCACGGA 

GGTCGGGCGGCTGGTCATGCAGGCGGCGGCCCTGAGCAACCTCAAGCC 

CGTCTCGCTGGAGCTGGGGGGCAAGTCCCCGATCATCGTGTTTGACGA 

CGCCGATGTTGACATGGCCGTGAGCCTCGTTAACATGGCCACCTACACC 

AACAAGGGCGAGATCTGCGTCGCTGGCACGCGCATATACGTGCAGGAA 

GGGATCTACGACGCCTTTGTGAACAAGTCAGTGGAGCTTGCCAAGAAA 

TCCGTGGTCGGAGATCCTTTCAACCCGAACGTACATCAAGGTCCTCAGG 

TTGACAAGAATCAATACGAGAAGGTCCTCAAGTACATCGACGTCGGTA 

AGAGCGAAGGCGCCACCCTACTCACCGGAGGGAAGGCCTGCAGCGAC 

AAGGGTTACTACATCGAGCCCGCCATCTTCACCGACGTCAAGGATGAC 

ATGTCGATTGCGCAAGAGGAAATCTTCGGGCCGGTGATGGCTCTCATG 

AAATTCAAGACAATGGAGGAGGTGATTCAGAAGGCGAACAGCACCCG 

CTATGGCCTGGCCGCCGGCGTGGTGACCAAGAACATCGACACCATGAA 

CACCGTGTCGCGGTCGGTCAGGTCCGGGGTCGTCTGGGTTAACTGCTAC 

TTCGCCTTCGACCCGGACGCCCCGTTCGGCGGCTGCAAGATGAGCGGC 

TTCGGCAAGGACATGGGCACGGATGCCCTCGACAAGTACCTGCACACC 

AAGACGGTGGTCACTCCACTCTACAACACGCCCTGGTTGTGATCTGGAC 

GGACATCCGATCGAAACGCATGGGGAAAGATTTCCTAGTTATATATAA 

TATTTATACAGCTGGATGCTTTCAGGTTACTTCTGCAGTTGTACTTATTA 

CTTGTGGTCAATCTTTTTCGTGGTATT 



Protein (67.5% identical to At REP1) 

Maaanggqgf evpe 1 dikf t kl f ingqf vdaasgkt f e t rdpr t gevi ar i aegd 
kadidlavkaardafdngpwprmpgcararilhkfadlvdqhveelaaldtvdag 
klfqmgklvdipgganllryyagaadkihgetlkmarplhgytlkepvgwghiv 
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pwnypt tmf f f kvspal aagc tmwkpaeqtpl sal f yahl akeagipdgvlnw 
pgfgptagaamashmdidkisf tgstevgrlvmqaaalsnlkpvslelggkspii 
vfddadvdmavslvnmatytnkgeicvagtriyvqegiydafvnksvelakksvv 
gdp f npnvhqgpqvdknqy ekvl ky i dvgks ega 1 1 1 1 ggkac s dkgyy i epa i f 
t dvkddms i aqe e i f gpvmalmkf kt mee vi qkans t ryg 1 aagwt kni dt trait 
vsrsvrsgvvwvricyfafdpdapfggclcmsgfgkdmgtdaldkylhtktvvtply 

ntpwl 



WO 2004/101755 



Fig, 5, continued 



PCT/US2004/014489 



Barley REF1 Homolog: Mitochondrial ALDH2 
(TC 56519) 

C^GCACGAGGCACCATCACTGCTCCT 
(XATmCTACTGAGCCTCTGAACC^ 

AACAGATTCTTCCTGCCrCCGCCGAGATCATCATCATGGCrGCT 

TCCTCGCTCGTCTCCCGCTGCCTGCTCTCCAGGCCCG 

GCTCCGCAGGGCAGATGGGGCACGTGGATTGTTC 

GCAGCAGCAGAGGMCCCATCTCGCCrrCT^ 

OWVTTCGTTGATGCTGCATCTGGCMGACTTTCCCGACTCr 

TTGCCCXrrGTGTCTGAAGGAGATGCCGAAGATGTTGACCGTGCAG 1 1G1 I GC GGCCC GCAAGGC 
ATTC^ATGMGGGCCATGGCCAAAGATGACTGCCTATGAGAGGTCXXGGATTL I I 1 iGCGATTTG 
CTGATTTGATAGAGAAACAQ\ATGATGAAATTGCTGCACTGGAGACGT 
CTATGAGOVAGCTGCCCACATCGMGTC 
GGACTGACMGAT(XATGGCCTCATCGTACCGGCT 

GAGCCGATTGGTGTCGTGGGTCAGATCATCXCGTGG AACTTCCCAC I I I I GATGTATGGCTGGA 

MGTiTGGCCCTGCTTTGGCCTGTGGGMCACTATTGrTTCTCAAGA 

TCTGCCCrCTATGTTTCTMGCT 

ATCTG G I 1 I 1 GGTCCT ACCGCTGGGGCTGCrCTTGCTGGCCACATGGACGTTGACAAGATTGCAT 
TCAC 

TGGATCMCCGATACTGGGAAAGTITATTCTTC 

CACTGGAGCTAGGAGGCMGTCTCCTTTTC 

GAGCTTGCGCATTTTGCXaCTGrrTTTTCM 

TCGTACATGAGCGTGTTTATGATGAG1 I IGI 1 GAG AAGTCAAAGGCTCGTGCTTTGAAGCGTGTA 

GTTGGTGATCCATTCAGGAMGGTGTTGAGCAGGGTC^ 

AGATCTTGCGCTACATTMGTCGGGTGTCGACAGTGGAGCCACCCTTGTGAC^ 

GTTGGGTGACAMGGTTACTACATC^ 

TAGCCCAGGAGGAGATATTCGGGCCTGT^^ 

ATCAAGAGGGCGMQaCAAGCCACTACGGATTGGC^^ 

CGGCCM^CCTTGACGCGTGCCCTO 

GATGCCGCGATCCCXnTCGGCGGGTACAAGATGAGCGGCATCGGTAGGGAGAAGGGCATCGACA 

GCCTGMGMCTACXTGCAAGTCAAGGCGGTCGTCACCGCGCTTMGMCCCT 

AGCATAGCACACCTATGGTCTTCT^ 

GGATGAGAAAAAMGMGATGATGATGATMCMCGATGAGGATOT 
TGGGCAGCCAGCCACXGTCTCTAATTAGT^^ 

AAGACATATATGTTGTATGTTGT AGCAACATTATGrrTGATTATAGCrrGTTGGAAAMTTCTCrG 
GTTGCAGTTAATCAAC I ILI I I IGATCAGI IGI IGI I CTGCGACACATATGAAGCTAATGGTGTT 

AAAAAAA 

Protein 

Maaaatiraasslvsrdlsrpaaspaavpsalrradga 

dprtgeviarvsegdaedvdravvaarkaftiegpwp 

larimryyagwtdWhglivpadgphhv^ 

aglpegvlniisgfgptagaalaghmdvdWaftgstdtgk^ 

gqaxagsrtfvhervydefvekskarallavvgdpfrkgve^ 

ffedvqddmklaqeeifgpvqsifkf^ 

gigrekgldslknylqvkawtalknpawl 
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Medicago trunculata cytosolic ALDH 

(tentative consensus sequences from several partial EST 
sequences - from TIGR) 

CCCA1 1 ICI I I GAAATCTACCA I I ILI I I CAAGTTGTCTTGTGACTTGACTCTGG 1 1 ICI I IGGGA 
MCACACAAAGATG 

ACTCTAC L I IC I I CCMTGGCAAGACTMTCTCTCTCTAGAGATTCCCACCATCAAGrrTCACCAAA 
CTCTTCATCAATGG 

AGAATTTGTTGATTCOCnTTCAGGAAAAGAGTTTGAGACAATAGATCCAAGAAGTGGAGAGGTGA 

TAGCAAAAATTGCAG 

AGGGMCGAMGMGACATTGATGTTGCTGTAAMGCGGCACGTGTCGCTTTCGATGATGGTCC 
ATGGCXTCGTATGCCC 

GGTTTTGTMGAGCAAAMTMTGCTGAMTGGGCAGACTTAATTGATCAAAACATAGAAGAMT 
AGCAGCATTAGATAC 

MTAGATGCTGGAAMCTATACACTITCTGCAMGCTGTTGACATTCCTGGAGTAGC^MTATM 

TACGTTACCTATGCC 

GGTGCTGCGGATAAAATTCACGGCAAGGI 1 1 1 AAAACCTGCTCGGGAGTTGCACGCATATACTTT 
GATGGAGCCAATCGG 

TGTCGTTGGACACATTATTCCTTGGMTTTTCCTAGTACTATGTTTGCTGCTAAGGTTGCT 

CTTTGGCTGCTGGTT 

GTACTATG G I ICI I A AGCCTGGTGAACAAACACCTCTCTCTG C I rTGTTI I A TGCTCATCTTGCTA 
AGGAGGCTGGAATT 

CCAGATGGAGTGCTCAATGTAGTACCTGGATTTGGTGCMCTGCAGGAGCTGCAATAAGCTCACA 
CATGGACATTGATAA 

GGTTA G I 1 1 lA CCGGTTCMCAGMGTAGGACGCGAMTAATGGTATCTGCAGCTAGMGTAATr 
TGAAACCAGTTTCAC 

TTGAATTAGGAGGAAAATCACCCCTCTTAA 1 1 1 1 I GATGATGCTGATGTTAATAAAGCTGCTGAA 
CTTGCTCTGCTTGGC 

ATTTTATTTMTMGGGAGAMTTTGTGTTGCGGGTTCTCGTGTGI I IGI I CAAGAAGGAATCTA 
TGATGAATTTGAGAA 

GAAGTTGGTGGAGAAAGCAAAAGCTTGGG I IGI 1 GGTG ATCXJ 1 1 1 I G ATCCTAAAGTTCAACAAG 

GGCXTrCAGGTTGACA 

AGMGCAATTTGAAAAMTTCTTTCCTACATTGAGCATC 
ACAGGTGGTAAAAAA 

ATTGGAGACAAGGGTTACTACATTGAGCCTACAATTTTCTCAMTGrrrM 
AG CACAAGATGAAAT 

ATTTGG(XCTGTO\TGGCACTCATGAAGTTCAAGACTATTGAGGMGCMTCAAMOT 
ATACAAAATATGGCT 

TAGCAGCAGGMTTGTGACAAAGMTTTGGATATAGCAAACACTGTGTCAAGGTCCATTAGAGCA 
GGAATTATTTGGATT 

AATTGCTACTTTGCCTTTGGAMTGATATTCCTrATGGAGGTTACAAGATGAGTGGGTTTGG 
AGATTTTGGATTGGA 

ATCATTACATAMTATTTGOVAGTTAAATCTGTTGTMCTCCCATTTACMTTCT 
AATGTTCTTTGTAT 

TTGGGTTATGTGTATTTGAGAGTGAACAAATGGACC 1 1 1 1 CCATGTATAATTCATCATAATAATAA 

CATTATAAGATCTT 

ATGTTATGTTACATCCAATC 



Protein (72 % identical to At REF1) 
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MTLPSSNGKTT^L£L£IP7TKFT1<LHNGEFVD^ 

IDVAVKAARVATODGPWPRMPGFVRAKIMLKWADQDQNIEEIAAmTIDAGKLYTrcKA 

VDIPGVANnRYU\GMDKIHGKVIJ<PARELHAYTU^EPIGWGHnPWNFPSTMFMKV 

APALAAGCTMVLKPAEQTPLSALPYAHU^KEAGIPDGVLWWPGFGATAGAAISSHMDID 

KVSFTGSTB/GRE1MVSMRSNU<PVSLELGGKSPLUFDDADVNKAAELALLGILFNKG 

HO/AGSRVFVQEGIYDEFEKKLVEKAKAVVWGDPFDPKVQQGPQVDKKQFEKILSYIEH 

GKNDGATLLTGGKiaGDKGYYIE'PTIFSNVKEDMRIAQDEIFGPVMALMKFKTIEEAIKS 

AN^^^<YGIJ\AGIVTTCNLDIA^^TVSRSIRAGIIWIN 

ESLHKYLQVKSWTPIYNSPWL 
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Medicago tunculata REF1 Homolog: cytosolic ALDH2 



(tentative consensus sequences from several partial EST sequences 
- from TIGR) 

ATGACTGGCCCAGTTAATGGCGAACCCACCATCAAGTTCACCAAGT^ 

GATTrrGTGGATTCGGTTAQ\GGCA^GACATTTGAAACAATAGATCCAAGAACAGGAGAA 

GTTATAGCAAGGATCAGCGAAGGAACCAAAGAAGACATTGATGTTGCTGTAAAGGCAGCT 

CGTTATGCATTTGACnrTTGGTCCTTGGCCCCGCCTGCCTGGTGCrGAMGAGCAAM 

ATGATGAAATTTGCGGACCTAATTGATGAAAACATAGAAGAGCTAGCAGCACTTGATGCC 

ATTGATGCAGGAAAGTTGTACCATATGTGTAAGGCrCTTGACATTCCCTCAGCAGCAAAT 

ACACTTCGTTACTATGCAGGTGCAGCTGATAAMTTCATGGAGAGGTATTAAAAGTTGCA 

AGAGAGTTCCATGCTTATACATTGATGGAACCMTTGGTGTTGATGGACACATTATTCCT 

TGGAACTTTCCCACTTCCCTG I III I IGTCAAGGGTAGCC CTTGCTTAAC TGCTGGGTGC 

ACCATGGTCGTCAAACCTGCTGAGCAAACACCTCTATCTGC I I IGI 1 1 1 ATGCTCATCTA 

GCTAAATTGGCTGGAATCCCAGATGGAGTGATCAATGTAGTACCCGGATTTGGAGCTACT 

GCTGGTGCTGCAGTGAGCTCACACATGGACATTGATGCGGTTAGCTTTACT GGTT CAACA 

CAMCTGGGCGTGAGATAATGCAAGCTGCAGCTAAGAGTAACTTGAAACATGTTTCACTT 

GAATTAGGAGGCAAGTCACCCCTCATMTATTTGATGATGCTGATATTGACAAAGCTACT 

GAACTTGCTCTATTAGGCATCCTATTTAACAAGGGAGAAGTGTGTGTTGCAAGTTCACGT 

GT GI 1 IGI I CAAGAAGGGATCTATGATGAATTTGAGAAAAAATTGGTAGAAAAGGCTAAA 

ACTTGGGTCArrGGAGACCCATTTGATCCTAMGrrTCAGCMGGACCTCAAGrrrGACAAG 

AAACAATTTGAAAAAG 1 ICI 1 1 CATATATAGAGCATGGGAAGAAAGAAGGAG CTACC CTT 

TTGACTGGGGGTAAAACAGTGGGAAACAMGGATACTATATTGMCCMCMTTTTCTCC 

MTATAMGGATGATATGGTTATAGCACAGGATGAAATATTTGGTCCTGTGATGGCACTG 

AAGAAGTTTAAGACTATTGAGGAAGCAATTAAGAGTGCTAATAATACAAGATATGGACTA 

GCAGCAGGTATTGTGACAMGMTTTGGATATTGCAAACACAGTGTCAAGATCCATTCGT 

GCAGGCACTATTTGGATAAACTGTTATnTGLI 1 1 I GGAGATGATATTCCTTTTGGAGGA 

TATAAMTGAGTGGATTTGGMGAGATTATGGATTAGAAGCCCTTCACAAGTATCTACAA 

GTTAAATCTGI I G I \ A CTCCCATTTATAATTCTCCCTGGCTCTA 

Protein (72 % identical to At RBF1) 

^GPVNGEPTlKFTKLRDGDFVDSVn-GIOFETlDPRTGEvlAIUSEGTI^ 

RYATOFGPWPRLPGAERAKU^MKFADLIDENIEEIAALDAIDAGKLYHMCKALDIPSAAN 

TUIYYAGMDKIHGEVLIWAREFHAYTLMEPIGVDGHIIPWNFPTSLFFVKGSPCLTAGC 

TMWKPAEQTPLSALPYAHLAKLAGIPDGVINWPGFGATAGAAVSSHMDIDAVSFTGST 

QTGRQMQAAAKSNLKHVSLELGGKSPLnFDDADIDKATELALLGILFNKGEVCVASSR 

VFVQEGIYDEFEKKLVEKW<TWVIGDPFDPKVQQGPQVDKKQreKVLSYIEHGKKEGATL 

LTGGKWGNKGYYIEPTIFSNIKDDMVTAQDBFGPVMALXKRmEEAIKSANNTRYGL • 

MGI\nXNLDIArrrVSP^IRAGTIWINCYFAFGDDIPFGGYKMSGFGRDYGLEAL>IKYLQ 

VKSWTPIYNSPWL 
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Medicago trunculata cytosolic ALDH2 

(tentative consensus sequences from several partial EST 
sequences - from TIGR) 

ATGACTGATCTTAACTCCAGTAATGGGGACAACAGCTCCTTGTTCAAAATGCCGACCATC 
MGTATAACAAGCTCrTCATCAATGGAGATTTTGT^ 

GAAACAATAGACCCAAGAACAGGAGATGTGATTGCAAGAATAAGTGAAGGAGCAAAAGAA 

GACATTGAAATTGCAGTTAAAGCAGCACGTGMGCATTTGATTCAGGTCCATGGCCCCGG 

ATGTCTGGTGTTGAACGTGCGAAMTMTGATGAAATTTGCAGAACTAATTGATGAAAAC 

ATAGAAGAACTAGCMCATTAGATGCMTTGATGCTGGCMGGTGTACnTTATCAACAAG 

GCI 1 1 IGAAATTCCTTCAGCAGCAAATACACTACGTTACrATGCAGGTGCrGCrGATAAA 

ATTCATGGTGAGGTATTAAAATCTTCTGGCCAATTCCATGCATACACACTGATGGAACCA 

ATTGGTGTTGTGGGACACATCATTCCATGGAATGCTCCCACTATGGI I I I (J I ICACCAAA 

GTTAGCCCITCCTTAGCTGCTGGOTGCACCATGGTTCTCAAACCTGCTGAACAAACACCT 

CTTTCTGCI ITGm I ATGCCCATCT AGCTAAGCTGGCTGGGATCCCAAATGGAGTGCTG 

MTGTAGTACCCGGATTTGGTCCAACTGCTGGTGCrGCAATCAGCTCACACATGGACATA 

GATGTITGTCAGCTTTACTGGTTCAGTTGAAGTAGGCCGTGAAATAATGCAAGCTGCAGCr 

MGAGTAATTTAAMCATGTTTCACnTGMTTAGGAGGCMGTCACCrCTCATAATTTTC 

GATGATGCAMCATAGACAAAGCTGTTGAGCTAGCTCTTTTGGGTATCCTAGCTAACAAG 

GGAGAMTTTGCGTTGCATGTTCCCGTGTG I I lb I I CAGGAAGGGATCTACGATCAAGTA 

GAGMGMGTrTGGTGGAGMGGCAAAAGCCTGGOTCATTGGAGATCCTTTTGATCCTAAA 

ACTCMCAAGGACCTCAGGCTGATAGGMCCAATTCGAAAAAATCATTTCCTATATTGAG 

CATGGAAAGAGAGAAGGAGCTACACrCTTGACTGGAGGTAGAAGAGTGGGCAGTCAGGGC 

TACrACATTGMCCTACMTTTTCTCCAATGTAAAGGAGGACATGCTTATAGCACAGGAT 

GAMTATTTGGCCCTGTGATGGCACTMTGMGTTCAAGACTATTGAGGAAGCCATTAAG 

AGTGCCAACAATACCAGATATGGCCTAGCAGCAGGCATTGTGACCAAGAACTTGGATATT 

GCAAACACTG7TTCMGGTCCATCCGTGCAGGCATTATTTGGATCAACTCTTATCTTGCC 

GTGGGAAGTGACATTCC 1 1 I I GGAGGATATAAAATGAGTGGATTTGGAAGAGATCAGGGA 

TTAGMGCTCTTC^CAAGTACTTACAAGTTAMTCCATTGTMCACCTATTTACAATTCT 

GCCTGGCTTTG 



Protein (69 % identical to At REF1) 



MTDLJ^SSNGDNSSLFKMPTIKYNKLHNGDFVDSVSGSTFEnDPRTGDVIARISEGAKE 

DIEIAVKAAREAFDSGPWPRMSGVERAKIMMKFAEQDENIEELATLDAIDAGKVYnNK 

AraPSMrmj^YYAGMDKIHGEVLKSSGQmAYTl^EPIGWGHIIPWNAPTMVFFTK 

VSPSLAAGCTMVLKPAEQTPL^AIJTAHLAKLAGIPNGVLNWPGFGPTAGAAISSHMDI 

DWSFTGSVEVGREIMQAAAKSNLXHVSLELGGKSPLUFDDANIDKAVELALLGILANK 

GHCVACSRVFVQEGIYDQVEKKLVEKAKAVVVIGDPFDPKrQQGPQADRNQFEKIISYlE 

HGKREGATLLTGGRRVGSQGYYIEPnFSNVKEDMLIAQDEIFGPVMALMKFKTIEEAIK 

SAN^^^RYGLAAGI^^^<NLDIA^rTVSRSIRAGIIWINSYLAVGSDIPFGGYKMSGFGRDQ^ 

LEALHKYLQVKSIVTPIYNSPWL 
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Soybean REF1 Homolog 

(Tentative consensus sequence from several EST clones from TIGR (TC133164) 

GGCACGAGGGGCCAGGGTCTCTAGGACAATCTCCTTTCrCTC^ 
CCTCTCTCTMCTCCAGTAGTAGCCAC^ 

AAGCTCTTCATCAATGGAGATTTCGTTGATTCCATATCAGGAAGGAC^TTTGAGACTATAGAC^ 

CAGAAMGMGAGGTAATTGCAAGAGTTAGTGAGGGAGATAAAGAAGACATTGATATTGCrGTT 

AMGC^GCACGTCAGGCATTTGACTCGGGTCCATGGCCTCGCTTGCCAGGCTCTGAAAGGGCAA 

AMTTATGATGAAATGGGCAGACCTAGTTGATGAAAATATAGAAGAACTAGCAGCATTAGATACC 

ATTGATGCTGGAAAGCTATACTATATTAATAAGGTAGCGGAAATTCCTTCAGCTACAAATGCGTT 

ACGGTACTATGCAGOTGCTGCrGATAAAATTG^CGGTGACGTATTAAAAATGAACGGGGATTTCC 

ATGCATATAC^CTTTTGGAACCAATTGGTGTTGTGGGACAC 

ATAATTCCATGGAATGCCCCCAGCCTCrCATTTTTCATCMGGTTAGCCCTTCCTTAGCTGCAGGC 

TGTACTATGGTCCTCAMCCTGCTGMCAMCACCCXrrCTCTGCGTGGTGTTATGCTCATATAACT 

AAGGTGGCTGGAATCCCAGATGGTGTGCrTAATATAGTACCTGGATTTGGCCCAACTGCTGGCG 

CAGCAATMGCTCACACATGGACATAGATGCGGTCAGTTTTACTGGTTCAATTGAAGTAGGGCGT 

GMGTGATGCA.GGCTGCAGCTAGGAGCMTTTAAMCCAGTTTCACTTGAATTAGGAGGCAAGTC 

TCCTCTCATrATTTTCAATGACGCXjGATATAGACAAAGC rGCX^ 

GTCTMCAAGGGAGAAATTTGTGTGGCAAGrrTCrCGGGTGTTTGTCCAGGAAGAGATCTATGAT 

GAATTTGAGAAGAAGTTGGTGGAGAAGGCAAAATCTTGGGTCGTTGGGGATCCI 1 1 iGATCCCA 

AATCCCTGCAAGGGCCTCAGGCTGACAGGMCCAATTGGAGAAAATACTCTCCTATATTGAACAC 

GGAAAGAGAGAAGGAGCTACCCrrrTGACCGGAGGTAATACAGTGGGCAACAAAGGTTACTACA 

TAGAACCTACAATTTTCTGTMTGTAMGGAGGACATGCTTATAGCACGAGATGAMTATTTGGC 

CCTGTACTAGCGCTGATGAMTrrMGACCATGGAGGAAGCAATTAAAAGTGCTAACAACACCAA 

GTATGGCCrAGCAGCAGGMTTOTGACCMGAATTTGGATACTGCAAACACTATGTCAAGGTCCA 

TTCGTGCAGGCATTGTTTGGATCAACTGCT ATTTAACCGTAGGGAGTGACGTTCC I 1 1 IGGAGGG 

TATAAGATGAGTGGATTTGGMGAGATTTGGGATTGC7\GGCCCTTCATAAGTACrrTACMGTTAA 

ATCTGTTGTAACACCTATrCACMTrCTCXnTGGCTTTGMTA^ 
ATACTTAGTCTCTTGTATTATGAG I I C I 1 1 G 1 1 1 1 ATTACAACG I I G 1 1 AACTT 



Protein (TC133164) (70% identity with REF1 at amino acid level) 

mppikftWfingdfvdsisgilfetid^ 

mmkwadlvdenieelaaldtidagWyyinkvaelpsatnalr^ 

pigwghiipwnapslsffikvspslaagrtmvlkpaeqtplsa 

gaaisshmdidavsftgslevgrevmqaaarsnlkpvslelggkspllifhdadidkaaqlalfgimsnkg 
eicv^ssrvfvxjeeiydefekWvekaksw^ 
ntvgnkgyyieptifcnvkedmliardeifgpvlalmld^ 
sreiragivwincyltvgsdvpfggyl<msgfg^ 
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Wheat REF1 Homolog: cytoplasmic ALDH2 
(TC71803) 

teggcacgagg<±cattcattete^ 
aacggc^ccaaggggtttgaggtgcxggaactggacatcaagttcac^ 



txgacctcgccgtgaaggccgcccgcsaggcx^ 



gagacgctcaagatggcgcgcccgdxxacggctara 

actaccccaccaccatgttcttx±to 

cgcraSctagcgctett^ 

acccacgg<xggtgccgcxatcgcxtcto 

gtcatgcaggctgcggccacgagcaacctaaagcccgtc^ 



tatacgtgcaggaagggatctacgacgcx±ttgtgaagaaatcggtcgagcttgccaaga 

aaxaaacgtacatxaaggcectcaggttgaca^ 

aggcgccaaxtccteaaggagggaagccc^ 

atgacatgtcgattgcgcaagaggaaatetteggcra 

aaggccaacagcacccggtatggcctggccgccggcgtggtgacra^ 

gtcaggtccggggtcgttfgggttaatfgcte 

tc^gcaaggacat^ggcacggatclrta^agaaattacctgcacaccaaagacgg 
gggrtgttgatgttnnacggacatccaiacxacaaacaagcacaggcgaaaacaaatggggggagaaaga 

Protein 

MamaaangakgfevpeldikftklfingqfvdaasgktfetrdprtgeviaW 
ararimhtladlvdqhvedaaldtvdagkfflmgkm^ 
vpvymypttmfffkvspalaagctm^ 
vgrlvmqaaatsnlkpvstelggkspvW^ 

gdpfnpnvhqgpqvdkdqyekvlkyidvgksegatlltggkpcsdkgyyieptiftdvtddm 

eviqkanstxyglaagwttaiidtm^ 

tpgl 
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Fig. 5, continued 

Wheat REF1 Homoiog: mitochondrial ALDH2 
(TC63592) 

tacxrac^cgtecgcatcactgctax^^ 

gccaagaggaggaggggaagaagaatlgatlgccgatecggcgcagaceaa 

catggctgctgcrgcracgaggagggcajcctxxt^ 

rtgtxxcctccgcgdxxgcagggcag 

cagaggagcccatttcgccttctgtccaagtgggcgagaaCT 

aactttcccgactgtggaccctcgCTCcggggaggt^ 

gttgtcgctgcccgcaaggcattcgatgaagggcca^ 

cfcgatitgatagagaaacacaatgatgatatx^ctgcactggaga^ 

catcgaagtgccaatgcttgttcggcttatgcggtactatgcaggctggactgara 

ggcccgcacxatgtacaggtgctgcacgagccgattggtgtcgtgggtcagatea 

gctggaaagttggccctgc±ttggcctgtggtaac^ 

aagd^gatgaggdggactacccgaaggtgtxrtgaatatc^ 

ccacatggatgttgacaagattgcattcartggateaac^ 

agccagtgacactggagctaggaggcaagtetcx^ 

attttgcgctgtttttteaccagggacaatgctgrt^ 

gaagtaaaggcAcgcgctttgaagc^gtagttggtgatccatto 

gcaattcaagaagatcttgcgctacateaagtegggtgtggara^ 

acaaaggttactacatecagcxaacaattttc^ 

ttcagtcaatrtbcaagttcaatgacctcaa^ 

teaccaacaacctggacacggccaacaccttgacgc^ 

acgcggcgatxxxrttcggcgggtacaagatgagcggcatcggtagggagaagggcatx^aa 
aagtcaaggcggtcgtcacegcgcttaagaaaxcgc^^ 

c^tgaagactcgcgatoattgaatgaggagaggaagaagaagatgatgatgatgatgacaaaa^^ 

cccctgcctteatgggcagccagtxac^ 

tgttgtagcaacattatgtttattatcgcttgt^ 

gtgttcactaccctagttaattcatgcccttgttaagragagaataaagttcttggttt 

Protein 

maaaatrraasslasrcllarpaaspaavpsalrradgargllpgllqrf^ 

vdprtgeviarvaegdaedvdrav^arkafdegpwprmteyersrillrfadliekhnddiaa 

mlvrlmr/yagvvtdkihglivpadgphhvqvlhepigwgqiipwnfpllmygw^ 

heaglpegvlnlvsgfgptagaaiashmdvdkiaftgstdtgk^ 

nqgqcccagsrtfvhervydefvekskaralk^ 

qptifedvqdgmkiaqeeifgpvqsifkfndlnevikranasqyglaagvftnnl^ 

kmsgigrekgidslknylqvkawtalknpawl 
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Fig. 6 
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Fig. 7 
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